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CLAIMS 



[Glaim(s)] .' , ...... • U ^tg-U r i"-. .f^.;v; =:;>•>■. :, : ^'•V ij/'j ■ '> 5:^;-. . 7 ' ;■ 

[Claim 1] Two or 'more route- situation acquis!^ 

situation of the predetermined point of abroad sy stem ;js shown, The route- situation integrated ^section which vgrasps 
the delay situation of a route for every predetermined time in response : to; the' data from each of said route: situation 
acquisition: section, The. route situation are, recording section which continues and accumulates the information which 
shows the delay situation grasped in .said route situation integrated section jh a Jong period of time, The^ 'route v:"^' 
situation storage section, which memorizes the information which shows the delay situation grasped in said route : > t T 
situation integrated section for several hours by current time; The information; which; shows the route 'situation ., qt £if 
several hours from the information memorized by said route situation storage . section to the '^currentiimeVofrtKe- 
predetermined section including a certain poi^t? A is/extracted.LTlie 'route, situatjpn^predictibn .'sectipnywhicHj-finds a 
route situation similar to the extracted this information which is said predetermined section^ 

zone, and. considers the to ute s itu ati o n; after- this; f o un d route-' .situ atipn-a s p re d i cti 6 n of a d el ay si tuat i oh f rom th e- ]f\ 
information accumulated in ,saidcroute situation are; recording section;vThe prediction system of the road traffic 
situation characterized by consisting of the route situation transmitting sectib the -delay situation 

considered as prediction by. said route situation prediction section at these A points: V ' * , - x -'i;:V>'-'"NV,;-. 1, i .Wv 

[Claim 2] In claim 1 ; the route situation prediction section prediction of the delay situation after the current time' ih - ; 
Point A The route -situation of . the pa ist/seyeraj hours, by, the purreht time i in. the: point A memorized; by ;^the route : :t v^-' 
situation . storage; section and the neighboring^ 

prediction system of the road traffic situation characterized' by being what extracts but of ithe^rbute situation lof the ; 
same time zone of each day of the past, memorized by said route situation are recording section < ahd.predicts the ; C 
delay situation after current time from this, data. / : ^ ; v . ■"•■i'- / • : ;I A:^- r V 

[Claim 3] The large capacity storage which continued and accumulated change of the delay: situation of the^ r • ' ^ 
predetermined point of a road system in the long period of. time; .The; receiver which receives the- delay situation of the. 
predetermined point of a road system, and the route situation storage section which memorizes the dela^ situation 
received with said receiver for the past several hours by current timerThe information which.shows jbSe Vpute^; \ 
situation of several hours from, the I, inform atipn! memorized by 

of the predetermined section including: a certain point A : is extracted. The, route situation which -is similar. the 
extracted this information which : is , said predetermined section and is the same; time: zone from the^ information. '\ 
accumulated in said route situation are recordingvsection is found. The ; navigation system;for> mount characterized b^ 
searching for the optimal path toTthe destination, using the delay situation which was .equipped with i^the route Jsi tuat ion. 
prediction section which considers the route situation after this found route situation as prediction of a delay : 
situation, and was*, predicted by said route situation prediction section. ; ;• ! ".'-' ; \> .ft - 

[Claim 4] In claim 3, the route situation prediction i section prediction: of the dejay;situation after the current tim el in v 
Point A The route situation of the past several hours by the current time in the point A memorized by the -route'"---' - 
situation storage section and the neighboring points AlrAm, and a route situation similar in;said every place; point The 
navigation system. for mount characterized by being what extracts, out of the route situation^ of the same time zone of 
each day of the past memorized by said route ^ situation' are ^ recording^sectipn; and predicts the delay situation after 



current time, from this- data. v ; ' .;" >;.;„ r ;'-V/ - '" L- ' ' : ' ; ; '. f .-y>'-V**\ ^^.':'- : -vw •• • 

[Claim 5] It is the navigation system for mount which sets to claim 3 and is characterized by v large capacity storage 
being what is memorized to one on behalf of ;j;he data of the day when the delay, situation w^ 

continuing and accumulating the delay situation of the predetermined point of a road system in a long period of time: ' 
[Claim 6] The route situation prediction approach which is ^ the approach of predicting the delay/situation after the * 
current. time in a certain section, extracts, the route .situation of the past several hours by the current time in said . . 
section, and the route situation of the same time zone of each day of the similar past in said section, and predicts the 
delay situation after the current time jn said -section based on this data.; 

[Claim 7] The route situation prediction approach which is the approach of predicting the delay situation after the 
current time in a certain section, extracts the route situation of the same time zone of each day of the past when the 
route situation of the past several hours by the current time in said section, and the section of that neighborhood and 
the route situation of said section are similar; and predicts the. delay situation after the current time in said section 



based on this data. 
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DETAILED; DESCRIPTION 



1 « v . 



[Detailed Description of the Invention] Vv- V 

[0001] ■ ■•■ ' ' ■ > J >* . j:r : -.:. ^y ■ ' •'• . a.-; • > 

[Field of the Invention] This 'invention relatesi^to the systenv vyhich^can predict delay ^ to, several Hour after 
especially about the prediction system /of the- road traffic, situation of having prediction function 

[0002] • . : ^-y^.-fi^^ yi; • -'W': :; s v ; -.^-V -V:^:^'- 1,/ ; - :^ 

[Description of the Prior Art] The navigation equipment for c^rs^ ^ ; ; 

(trademark) (Vehiclelnformatioh and Q 6 mmuni cation System): By. being in practical ^use; - it became possible;^ : - 
display delay information on the map display of havigatiorr, equipment. f ?; ::r.^^-^V\V^'£ ''•H^'*^ ':: ^ 

[0003] However, these traffic informations^ are traffic information^ at th ; e traffic, information reception event of the 
traffic information: transmitting origin of the: time pf;^ 

center Jarge... and actually, when ; th6se traffic irrfprmationsv are used, they are already old information: For thiW re^isoh,\in 
spite of could not perform presentingjof a suitable traffic i nforrnat ion etc but having used traffic information; rfJmight 
be said that the arrival to the destination will take time amount:; v ^ V '••:.J"v"4 ; i ^ , • 

[0004] As an approach of solving this,: by JP.10-7i9094;A ''a ; traffic information sending set and aJvariable message " 
sign , further, in the claim 7, delay is . predicted: about two cr m 

prediction result to a car and the method -of sending it to navigation equipment K > * > • - ■■ 

[0005] However, there; are three; problem 

based on the information on the other ^ day: that years, a day of th^ : r 
danger that prediction will separate according to- generating of a sudden reason, such as a traffic accident and: traffic ,N 
restriction^ is high.;- •. '* ( . v ..y. .:.^;,fv::^r.^ ; ., v- >.'.•- ^ % : "^ 4 ^.-v-v\cl : -. :< ' •^';^^••^'' r ! : v•^•'•.>^ A f f -'•v : ^- ,< :: . 
[0006] The 2nd is that there is a possibility, pi exceeding the amount of data (itf Being about ,1 0KB tri^the case of an 
optical beacon [T6r example, ]) which will transmit the traffic information expected abbut two v br ^ more time of day. and 
can transmit with the optical beacon currently used by the present system or an electric-wave beacon. And the 3rd 
trouble is that the path planning using the; delay information forecast of: two or mo regime of iday received witKf :> : ■ 
navigation equipment with a current^YiCS- receiver is/not-rhade. ;: 

[0007] . - : ;.. • : .-. ..• -,-.r.,' : ... • 

[Problem(s) to be Solved by.the Invention] As mentioned above, when it, was going to raise that the dependability of 
prediction is low, and dependability by the prediction approach bf ; the conventional road traffic situation, there Were 
troubles, like the amount of data increases.;Theref ore, t^ the above-mentioned trouble and it aims 

at offering the prediction system, the navigation system for mount, and its prediction approach of the road traffic " 
situation that the dependability of prediction lis high. Cj; 

[0008] :u 'vy7^ : --'vv , 

[Means for Solving the Problem] Two or more route situation acquisition sections which acquire the data in which 
change of the delay situatioh of the predetermined point of a road system is shown according to claim 1 6f this 
invention in order to attain the above-mentioned .object, -The situation integrated section which grasps the delay 

situation of a route for every predetermined time in response to the data from each of said route situation acquisition 
section, The route situation are recording section which continues and accumulates the information which shows the 
delay situation grasped in said route situation integrated section in a long period of time, The route situation storage 
section which memorizes the^ ^ information which shows the delay situation grasped in said route situation integrated 
section for several hours by current time, The information which shows the route situation of .several 'hpurjs.^from ; ^tne, 
information memorized by said route situation storage section to the predetermined section^', 

including a certain point A is extracted. The route situation prediction section which finds a route situation similar to 
the extracted this information which is said predetermined section and is the same time zone, and considers the route 
situation after this found route situation as prediction of a delay situation from the information accumulated in said 
route situation are recording section, The prediction system of the road [ traffic situatioh characterized by consistih 
the route situation transmitting section which transmits the delay situation considered as prediction by said route 
situation prediction section at these A points is. ^offered: Therefore, since a ^ road '.traffic'- situation is predicted based on 
the pattern of the delay situation near the pattern of the accumulated past; reliable delay prediction can be performed 
Moreover, the large capacity storage which according to claim 3 of this invention continued and accumulated change 
of the delay situation of the predetermined point of a road system in the long period of time, The receiver which 
receives the delay situation of the predetermined point pf a road system, and the route situation storage section «. 
which memorizes the delay situation received with said receiver for the past several hours by current time, The 
information which shows . the route situation of several hours from the information memorized by said route situation 
storage section to the current time of the Dredetermined section including a certain Doint A is extracted. The route 



situation which is similar to' the, extracted ^thlstihfonriatioifi'-Which is said predetermined section andMs the; s^me time - 
zone from the information accumulated in said route situation are recording; section is found, It has the routersituation 
prediction section which considers, the route situation after this found route situation asi prediction : ■'6fvatdiBlay.: : /'^■* < *■ v^ V*'* , ^ 
situation, and the navigation system for mount] characterized by searching for r the optima 

the delay situation p redicte d by said route:; s ituati on pred i cti on s e cti on ;i s, offere d. Theref o re; ;si n c e ? th e past data are / 1 * 
stored with large capacity storage and'tnis sto^ latest data; quick, p^ 

a small system. .v.**. ' V V .•.>* -*v W<^- " *■ , > \- ■ <, A'?..' i.-': ;-C ".L^V'/.T-' 

[0009] Moreover, according to claim 5 of this; invention; it: s 

offers the navigation system for mount characterized 1 by being whatTmemorizeS; to one on behalf 'of the^atia^of the day 
when the delay situation was similar instead of>c 6 ntinuing and accumulating ;*he; dejay situation .;bf the predetermined \ c . 
point of .a road system in a long period of ..timi^'^ ^^M: : ^ :':;-&%•: ■ ' "^-V^. '5^^^;^. ^. f 

LO0 10] Therefore, there J is an advantage ^i^^hfqh'tHere is little stqrag^ j capacity 
[001 1] Moreover, according to ^ 
current time in: a- cekaimsec^ion 

and the route situation of the same time zone breach day o in said section are ^ extra cted.^ rid the^ 

route situation: prediction, approach which predicts;,thedelay>situatibri after the: currents time s in said section based on' 
this data can be offered. ' \ ■*•. , '• .'^r - :V - " ^- /•-■ •: • • • -. 4 -;' ; : ' -:^*? '■■ 

[Embodiment of the Invention] Hereafter, the operation gestal^ 

[001 3] The block; diagram of the 1 st operation .gesta It assur 

prediction system. ofy the. road traffic situation of this invention into the system of existing- .-VICS^GShter^s^ : ^ ■■"' r •> 
[001 4] The prediction system 1 of the^road ^affi of this operation gestait^h^nTroute » situatioriiacquisijiion^i 

sections 2-1 which collect the data ' i n\ which; it is installed along main routes^ r 
point is shown - 2-n, The various route .situ < 
situations and grasp a delay situation! wnile ^summar^ information on the route /collected 5 

The route. situation are recording sectjpri 4 which continues and; accumulates^he.' infon^ation ; - : bn'xthe- delay^situatio'n'. .'6f ; 
the route acquired in this integrated: section ^ of time, T^e rpute s ituati ' 

shows the delay situation ofthe* route (of seye raj 

route situation prediction section 6 which predicts the. route; situation after c 

traffic situation accumulated ih said are recording ;sectionV4 in the route situation 'memorized .by this route situation 
storage section 5, It consists of the, p route; situatibn|trahsmi^ future 
prediction information on the every place . point; which it was installed In the route 

situation prediction section 6;-'.7-ni ' ^ • - v ' ^^-..':V^'v^'" J"-*'''* v?'--'". .-• 1 -A.--:' / ' V* ^-v''.^; ' ;' 

[001 5] The route situation acquisition section 2H^t 2-n ; coIlect;the i vehicles which are installed -forveverv^^ * 
predetermined spacing along main routes, and ; run 
example, the number of passage- and the ratevper} minute^In the ro 

the delay situation of the route -collected-' in : many >route:-siitiatibn Ve'c'eive ' sectibhls: : ah;. accident bccurrehbe-/. :V 
dissolution, lane regulation; closeout of a highway ^lamp; the weatherr etc^add the' information abbu^ - ^ J 

situations. 1 .. . - • •.■: \-.^'-v.%.:.. ' -A V.-i*T-. -\-"' : ^s : -V;^ : .' - 

[0016] In the traffic information are recprdi ng ^section i 4, ^ the information oh the route situation that the inform 

other route situations was also summarized in addition rin the; route s^ section 3 is stored for the past 

one year thru/or ^ severaLyears. The passage duration [ in ^ 

by current time is, memorized ' by, the route .situation storage section 5] SpecificaNy, the route situation at the time of 
forward [ each ] (—, 23:00 [ 0:00, 1:00, ]) shall be^ memorized here. The^time: spans 

traffic information are recording section A and the route situation storage section 5 are the thing of the same class;," 
and are memorized only differ: v . ... c ''•;** ■ '«* '..■';■/.* - : V'V :; ! v*'-'v- ! ■-. :• v >**. '"-•' :'■'.'-•• . -.A;' .^1 ■' 

[0017] Here. a link and a passage duration>re explained.;^ >;* 
drawing 2 . A passage duration is time amount^ certain specific time of day, 

for example, it can express that it says that the passage duration in.the link AO' a^T O moon 0 

day is 35 minutes. It means that this passage duration is congested^ sb th^ 

passage duration becomes Jong:;' '. .' v '" ; -; V'v V : * . ; ' 'S.V* -vf 7 ' r v,V'\. x * . - •'• ^ V^^ : '*v '^-.'V ,;: £ t 

[0018] in addition, it is independent instead of a passage duration as data in which' the congestion situation of a route 

is shown about a travel speed, the die length of delay^ the number of p . 

the occurrence of accident, the existence of lane regujatioh, " btc; Wit is > — it can also combine and use 

[0019] The name of the above— mentioned link. a date, time; of day, and a passage duration are. memorized by . the route 

situation are recording section 4. Some examples of the date and time of day which are stored in I this route situation 

are recording section 4, and passage duration data are shown in drawing 3 . By this link, delay becomes severe in 

order at the time of N, especially March 3; 1999 has remarkable delay, and this drawing shows that dd 

occurred on 'March .4. ' • \ . -V ' ''s}- : - ■■>>■•■■. ' J - V *V'. ; - /; 

[0020] Latest several hours are stored in the traffic information storage section 5 among the delay situations of the 

route grasped in the route situation integrated section 3. When current date time of day is a part for X at the time of 

M month, Y D day NN, the route situation at the time of N is stored here at N-2:00 of this day! and T [ N-]:00. In ; ; r 

addition, in the case of N= 1, it will be 2 [ N-]:00 in 23:00 of the previous day. 

[0021] In the route situation prediction section 6, a route situation is predicted over several hours about each link 

after current time. - . r . : V ; ;^; 

[0022] Here, the data at the time of forward [2 times of] shallbe predicted after the current time when the 



assumes building the 



each link' and N+ 2:00 is predicted ' ' ^ -v^'- "f"" : -^\-->;!.V:.rv''^ v..^ V^/- V>< ■ 

[0023] In the route situation transmitting section i ^7-n/mpunted Nabih equipment with thje; VIC$- receWer-W the 
automobile 8 which is present in near is provided with the result predicted in the traffic infotTnation prediction section 
6 with the optical beacon installed in the highway^ 

which covers a large area more. The received data are used for presenting of path'' planning.' bf;;a;fraffic; information* 
with the mounted Nabih equipment of each automobile 8.; ^ ,:,..:', ? ^ > • . lH ; y : " ; " v 1*^/* £■ . : ' 

[0024] Next, actuation of the above-mentioned traffic informatidrvprediction section 6 is 'descfibed^mbre concretely. ^ 
[0025] The traffic information prediction section 6 is realized by the program in -tKe^computer. i n sta 1 1 ed i n the center: 
For example, the content of processing in the' case of predicting the route situation'about the link AO :6f drawing 2 is 
explained based on the flow chart^shown iri : drawing .*7/ V ! :? '"'• ':"•': .\ _ u ?\ /--V 3t£^ y;3^\?'£ • h?^'--^^"'^- a.^- ' " 

[0026] Current time is set to N at step SI. At step S2, the; route, situation: at the time of N:is read into "ihe mam V 
storage in the route situation prediction section 6 from the 7 route situation storage sectioh 5 4t N-2;00^pf;tbe M ; :•; " 
month, Y D day of a link AO, and 1 [ ; N-]:00: This; route s^uatibn^is express 
time of N are read into the main storage in the route. situati 
recording section 4 at N-2:00 of all thevdays bf Lihk.AO; an 
with VI, V2, Vm. In step S4, the distance- of tHe distance of U 

calculated, respectively; '. r : . : .. .-'V: \.\ y :'> ;L ,\- ^KrVl.'- ^^^^ : l 

[0027] Here, the distance of U <namely,/data;at the time of N^2:00^of the M month; Y D 

(namely, data at the time of 2 [,N-]:0^ ;• ; • (< 

[0028] **** — = — { (Y ~ ** M ^ i*,— D; ~ 

** — N-2 *.* — ** — —4: ^.^—'V A£ { ( Y ±- ^i-L- • m —:d: - 1 ** — ^N- 1 ; **,•—** _ ** 

(y — ** — m — ** — d — ** — N-1 ** — ******) — } — 2 — + — .{ (Y-— M r" ** — D — '** — N 

** — ** — ******) — ** (y — ** — ;m^/**;.rf ; d : — ?*y.rt'N^*^ : ^ 

the route situation shown in drawing 3 are stored in the : route situation are recording sectibrv^ ; ; 
route situation shown in drawing are memorized by the route situation storagie ^ se cti on i-5, the distance ! about tKe data 
of each day is calculated as it is shown in drawing 5: y. among, the se - the '-day • when^distance ;is.the Smallest is { ,c'^lled ; for: 
In the case of drawing 5 . the clay when distance serves asymin is 6n^ iO^i'l ^^^iVyi^^ 

[0029] Next, at step S5, distance reads the dataja^ Nt ?:(WVfrpmrt|ieT 

outputs as a forecast at N+ 1:00 of the link AO of the day used as min. -y--< - ; , , • - ^ v ; .^^ :C -I \ 

[0030] In addition, to how to decide distance," Various deform possible; Althbughj the ^ Weightysamelat the time 

N was given in the above-mentioned example at 2 [ N-]:00 and l [ N-]:00, it is a desirable example that time: of day i 
enlarges weight relatively about new data for example. ****** 7- :*.*** 7- ^:^t'](y :i ^*?K : — "M i^"** D;--^'''- 
** N-2 ** —'**'— *****♦) — ** (y,— **:~riri V- ,**\— ^'d.— : ***'^-r. N-2^** ^**>***^ r ^;-];- T - 2 -^-^ --,2 

— ** — { (Y — ** — M — d^:**\—-N^;.** ; ^ **. (y — ^* ~- : m' — : **--^d '.r— .'r^r N-1 
** — ** — ******) — } — 2 — + — 3 — ** — ( (V^*— ** ^-vM — ** D — ** r- N !** — ** — ^*i*>^) — ( y 

— ** — m — — J — ' *.* ' ~ N 4 **_ —;'**) jhstea^d ^of .'th^^square sum '^of r .the difference^ in the : above-mentioned 4 ; f 
formula, using the sum of the absolute value of a ;di#erence, ; as;shoWn-in a degree typens also l considered:^ ^ '"''■] 
[0031] **** — = — I (Y — ^ : ^Ml~^.^D^^.^]H-2 '^~:-^^^^) — -*i."(yV— ^*.'k~;m ~ : **— d — 
** — N-2 ** — **.— ******) —J — _ 
** — m — ** — d — **,— NH^*;— ^ 

— ******) — ** (y -•- ** 'm i — >'K~ ;d ;~ «^n!%'^;** — ***♦**) Although 

thing at the time of forward, it is also. possible to make this for example, into l 6-minute spacing. 
[0032] Moreover, as a forecast; the difference atjN+ 1 [ N ;of the day when distance is be 
added to the data at the time of N .on the day at N+ 1:00 of a day when distance, is iJie nearest instead of using the 
route situation which it will be in N+; 2:00 as it was;To ^'ejwa^bf.combining/the, data^of a :day,:'ah^'data':of-the' past r 
several hours of that day with the smallest distance, various approach " 5 

[0033] Moreover, of course, the above-mentioned route situation are ; recording section 4 -and the route situation 
storage section 5 are physically good also , as one storage. 1 Usually, these are recording sections 4, the 

route situation storage section 5, and the route situation prediction section 6 are installed in a pin center.large; it is 
here, and after prediction of the ^ delay- in. an' eve^place 'point is .•rhade, ! they; are, transmitted.to: an every; place '.ppint.. '- • 
[0034] With the above-mentioned 1 st^: operation ^gestalt, .the ;route'; situation of the past of a link AO was used, as data- 
for predicting the route situation after the current -time''of- Unk' AR^However^the • route situation' .of the past of the link 
close to Link AO can also be used, and such a following operation gestalt is explained:: 

[0035] The whole configuration is the same as the case of the ^ 1 st operation gestalt except route situation pred 
section 6. The content of processing in the case of predicting the route situation about Link AO is explained based on 
the flow chart shown in drawing 8 . ".-v' •' ' * ' s . .: J 

[0036] After setting current time to N at step S1 1 ) at step S12, the ^ links A1-An close to Link AO are selected. For 
example, as shown in drawing 2 , when Link AO has touched at other link A1 — A5, and main crossings, a link A1 — A5 
are chosen. :/< ;- • 

[0037] At step S13, the route situation at the time of N is read into. the main storage of the route situation prediction 
section from the route situation storage section at N-2:00 of the M month, Y D day of link AO-An, and 1,[ t N-]:00. 
This route situation is expressed with U: At step S 14, the data at the time of N are read into main storage from the. 
route situation are recording section at N-2:00 of all the days of link AO-An, and 1 [ N-]:00 the route situation of 

each day is expressed with V1, V2 Vm. ■ > 

[0038] Next, at step SI 5, the distance of the distance of U and V1, the distance of U and V2, — , U and Vm is ' 
calculated, respectively. 



(namely, data atthe time of 2 ^ 
[0040] Distance = distance f about the ; dis 

distance reads the data at N+ 2:00 from the situation are recording section, and outputs as a-forecast at N+ 1:00 of 
the link AO of the day: used as min. : K ;•*>*'■>•'. . ^T'-l ' ^r< - ,! v;'. 

[004 1 ] In addition, prediction with more exact not only the link that has touched at main crossings but the link, which is 
in remoteness more choosing the approaching links AT-An may be attained. For example, the inclination ^re!ma^able; ; - 
like a highway by especially the route: with little branching. -- V- ; ; ..•,-'- v -'".'^: '•■■ 'f ' :& u rs - 

[0042] Moreover, weight may be given Instead of making distance between U and V 1- ihto^the simple sum of the - 
distance in each link of AO -An. For example, it sets each 1 weight of 2 and Links ^ AO: 
[0043] Furthermore, it is also possible to. adopt the weight, in the case of changing various weight of each lin^ as an 
advanced approach, predicting at past each t ;event;^and suitinig an occurrence, most.: : ? : •.: . / v : fc- ; i i<:/ t-h^ii > & 
[0044] With the operation gestalt of the above 1st it was; used the part onthejlstambng ther^ute situations off the W ; 
past of Link AO as data for predicting the iRjtu^ 
it can part[ oh se vera lOruse.it. Here, the operation gestalt whic^ 

past of Link AO is explained. ' • ' W'" - .\\ *>) : 1 ;* '■■ : •• v^w--; ^v/^.v^\;.;'':; ; ;%;./rt;-/ 

[0045] The configuration is. the sambas the operation gestalt of the above 1st; if the ^ 

is removed. The content -of processing in the case; of predicting the route situation about Link AO is explained based 
on the .flow chart, of drawing 9 ..' \- ■•■S- : . .-j- ' ; ' : :'.}■:'■ x'y:} _ ' . '•• : .. ; .;'\ .'• '"■ "*v V > - • v : ••TV, 

[0046] Since steps S21-S23 are the same ; a 

distance of the distance of U and V 1 tbe^dis^n^of ; U^'an^yi/.^, a h d Vm is calculated like step S4, respectively. 
[0047] By drawing 3 . the distance about the data of each -day is calculated as- it is shown in drawing 5 . . and the data 
of the route situation are recording section ask for the daylwhen distance is the smallest, as well as, an aboye-i 
mentioned case when the datavof the route -situat ion i: storage section are^ drawin ig 4 ; • • & .•;:• • v ~ ; - S&s /V : *: : % 'C r/ " • 
[0048] In the. case of drawing ^ , the distance with-the dav small to March 1 .1999 an'd"a; degrea :wh^ ; ag .ijh^ 
minimum distance, distance^seryes as(min^y v 25; is;jn\50 on Ma J ; 
( drawing 10 ) of having averaged the router's ituatio^ 
[0049] In addition, in case the data^n severajvw^ 

desirable to -.change weight according to the sikeVqf. distanceV; - \ : .:^f f??l''^^i£^] % ■ rr^*yN^^ r ^.^v^/^.^j^;; ;: * 
[0050] Thus, when the data of two or v more days ^re; used; when as follows, there is a on 
March 1, 1999 that large delay had occurred ato 

which occurred after the time of N. ^ In; this case, ; with:an ^ above-mentibnedjpperatiqn gestalt, since the data after the 
time of N on March 1, 1 999 are used as a forecast: a may beyprbdUced^Since^the ^ data.Wsever^l V: 

are equalized to it in the case of th is operation gestalt; there.is an advantage whicK 

[0051] Although the data of all the days accumblated^i wereJread in the 

route situation prediction section 6 with the a i;s : a ^.u^ualiy .'cl^ar. d^erence 

with a workday, and Saturday, Sunday and a public holiday; ^ of reading ^ the data of -a II ^ 

days, if that day is a workday and that;day^of a workday is r Sur^ processing, required for reading 

only the data on Sunday, then prediction will decrease substantially,^ and there is an accelerable a(tia)fa&:^:\^^->-l 
[0052] Moreover; in the above-mentioned operation gestalt; a rainfall and snowfall informs Acquirable in the /• 

route situation acquisition section as a part of information on the route situation : of each link by f 6™ 
sensor etc. The precision of prediction of the route situation in case be especially raised *■ 

by storing this in the route situation i storage section and the shprt^erm route situation storage section over a long 
period of time, and using it for count of the; distance. of data dn : data and the day the other day;:: \ / 
[0053] By the way, .large capacity, storage;:' suchC.as ^yD^RpM.*:and ; CD-ROM; ..can be used as the route situation are 
recording section , which stores [ in V next ^ / this ^ invention ] the data of the delay situation of a route in this^ invention. 
Next, other operation gestalten of this invention using DVD-ROM as ^ the route situation are recording se 
explained using a drawing. .' . . ?• r . .*'...* - '• 

[0054] The configuration of this operation gestalt is . shown in drawing 1 1 . The case where this invention is applied t<^ 
a mounted navigation system is assumed. v ;<v ■.' v- ' \ '.,* :> ; " ' - 

[0055] This mounted navigation system consists of the VICS receiver 12, the pVD-ROM reader 13, the route situation 
storage section 1 4, the route situation prediction section 15, the car hitting time prediction. section 16, and the! 
prediction result display 17. The VICS receiver. 12 receives the newest route situation from an FM multiplex broadcast- 
an optical beacon, etc. The DVD-ROM reader 13 is equipment for reading DVD-ROM in which the route situation of 
the past of each link is stored with the digital road map etc. 1 In the route situation storage section 14, it is actually 
constituted by random access .memory ancUta jnfqrmatipn on the' past several :hours is memorized among the route . 
situations received with the VICS receiver^?: .■'.'}] ■ ' \ ' .'•*.•: . 

[0056] About each link, the route situation prediction section 15 continues in several hours after current time, and 
predicts a route situation. Here, the data at the time of forward [ 2 times of ] shall be predicted from now on when 
route situations will not yet be collected. That is, the route situation at N+ 1:00 of M month, Y D day about each link 
and N+ 2:00 is predicted. Prediction in this traffic information prediction section 15 is actually realized by the 
computer program. * /-'- ' . ■ '■ ' •.; "' ' ' ■ : ' : • \, 

[0057] The car hitting tinie prediction section 16 is GPS, acquires the current position of a vehicle and, predicts the 
hitting time of the car based on the output of the route situation prediction section 1 5: The prediction result display 
1 7 displays the result predicted in the route situation prediction section 1 5 and the car hitting time prediction section 
16 on the display unit of a mounted navigation system with a road map. 

[0058] In this operation gestalt, the route situation stored in DVD-ROM into which it is put by the DVD-ROM reader 



[0059] About the route situation stored in processing in ithe route situation prediction section 1 5. or DVD-ROM of the 
DVD-ROM reader 13, since it is the same as the case of the operation gestalt of the above 1st, detailed explanation is 
omitted. . ■' V .■*'*;■..-,/:."■■' '■• /.* >" . * '. 

[0060] In this operation gesta It, based on the latest^ route situation acquired in. the past route situation and past VIC S 
receive section which are stored in DVD, the. route, situation of several hours can be predicted I after current :time,-it V 
can be displayed on the display of Nabih equipment, or a mounted navigation system cain use it for path ^planning;. ; : 
Therefore, based on the newest situation! it can predict ' with compact equipment. ^.v'- - - ? > I ; V 

[0061] With the operation gestalt shown in .above-mentioned drawing 1 1 , this fear , is in, the processing r jht'Q J wHi'bb:-it-. '/ 
reads the past route situation. from PVD since it j.s^se^rched'WhJi each car whether ^ the application to a mounted "•■ 
navigation system, i.e., a delay pattern,^ is similar to the pa st pattern of when -f$rj£jbng tirrie.^>' : .l" -\\ • ' - C ^ 
[0062] As an approach of canceling it, it is leading to store collectively the data of a day in which the same change is: 
shown instead of storing the data of every day of the" ^astv6f each H 

ten kinds of patterns by applying clustering of time series data to them instead of -storingpthe data ^ : 
past the 1000th. the data of many days — at most — the day which belonged to either of som 

had a traffic accident and special regulations (marathon, summit holding, etc pattern with which each 

was isolated. Since count of the distance of the pattern packed into several ten kinds and a route situation on the day 
etc. seldom changes to an above-mentioned operation gestalt, it omits detailed: explanation, v ^ . 
[0063] Therefore, the amount of data; with the need? of reading from* DVD .is reducible ^ 

accelerate prediction is acquired, without lowering precision not much. a ■ ; r- '=.?' c ; "? \ : *: ; ' ;■ 

[0064] Next, the operation gesta(t of fuirth en 6th ier^ is- explained. This operation gestalt add the ;< 

operation gestalt of the above 1 st further; ■ -'V-.xV; ■*■*'- * iv' ;! ' VA*' r.\: ■ > : O" - - ... ;\\ 

[0065] The configuration of this operation gestalt ;^ traffic 
situation consists of the route situation receive section 22-1- 22-n, the route situation integrated section 23, the 
route situation are recording section 24, the route situation storage section.^25, the route : situation prediction /section . 
26, the prediction result storage section 28; the hitting time prediction section 2 9, .the pre d 
section 30, and the route situation transmitting Section 27-1 :■? 27-n. r * " : \ • ^ 

[0066] The prediction result storage section 28 is the memory for, the route situation 

prediction section predicted the route situation of severaL hours. to b 

The prediction result about one, point is stored in thelformat shown in drawing^ >■■ 7 ." : ! ' 

[0067] The hitting. time prediction section 29 asks ^ for, the time i of day when the vehicle which passed through Jhe . * 
installation of each traffic^ ^information transmitting section (an optical beacon and an ele 

the endpoint of each link. That is, the data jt «s Z-h our after that the ven^ : 
transmitting section X arrives at Ehdpoint Y'- are generated ab^ut all the combination of Xi and Y.'vfS^/-y*f ' 
[0068] The prediction result composition -section 30 general 

passed through the installation, which; the above-mentioned hitting time pre diction ^section 2 9 outputted is expected at 
the time of day which passes through i each ^ link, : based on : the output of the hitting time prediction section 29, and the 
content of the prediction result storage section, 28 jto; each rbute^situ 

"the route situation of each link on the basis of y.'expected at the time of day when the vehicle whi 

traffic information transmitting section X arrives at Endpoint YY'' is generated. : ; V 

[0069] Processing of the prediction result composition section 30 is ^d^ 

situation transmitting section, the output is sent to the corresponding route situation transmitting section 
which passes through that is, provided with it through the VIGS receiver for an optical beacon or electric-wave , ; 
beacons, it is displayed on Nabih> display as de^ planning. • - y; 

[0070] Next, it attaches hitting time prediction' time prediction section 29 

is realized by the program, -the. content ,of processing in this hitting time prediction section 29 

drawing 13 .- ■■■■ ; ' - " « • : \ -.'V ;r %' ■.. V vv /\ .r; : . •>:■;'.-' '.•* <i\ ;. >. : . '.•<•'" •.' 

[0071] Now, Point P shall be on Link AO, and passed through and carries out this point P whose vehicle is the 7 
installation of the route situation transmitting section. V /.-.' ^ 

[0072] The hitting time prediction section 29 predicts a duration until this vehicle arrives at the: endpoint (= point P0) 
of Link AO first. The passage duration of the link AO in the distance * present time of day of the distance / link AO 
from Point P to Point PO performs this prediction. Consequently, the attainment anticipation time of day to Point PO 
can be found, and suppose that it is after [ of M ] 0 minute. : V • 
[0073] Next, the hitting time prediction section 29 expects the time of day which arrives at another endpoint (a point 
P1 and point P2) of that link about other links. (they are a link A1 and a link A2 in this, case) which make Point PO an 
endpoint. The passage duration of each' link-. of Ushjrp. jae.rforrns.this .anticipation 'at Point- PQ.fpr attainment.- ; 
anticipation time-of-day (after [ of =M ] 0 minute) +M. 0 minute. By repeatinjg this processing successively, the time of 
concentration to the point further distant from Point P can be expected now.- 

[0074] In addition, the path which reaches to a certain point should just adopt the time of day when they reach early 
most when those with two or more kinds, consequently two or more kinds of reaching time of day can be found 
[0075] Moreover, the hitting time prediction section 29 needs to repeat the same processing about the installation of 
each traffic information transmitting section. However, what is necessary is not to redo prediction, whenever a vehicle 
passes through that actually, and just to do prediction again, whenever the route situation prediction section 
generates a new forecast. 

[0076] Next, the prediction result composition section 30 is explained. The prediction result composition section 30 is 
realized by the program. The content of processing is explained based on drawing 14 . 

[0077] Now, a vehicle passes through the installation (point P) of the traffic information transmitting section, and it is 



link AO, it outputs the route situation of current time about a link AO. about a link A1 and a link A2, fa vehicle outputs 
M O-minute Ushiro's route situation which, is the attainment anticipation time of day, to 

situation of each link outputs the route situation of the time of day predicted that a car arrives at one; of .the V • • : . 
• endpoints. " : ' ' ; . 

[0078] It is necessary to perform processing of the prediction result composition section 30 for every in stall ati on of 
each traffic information transmitting section. Moreover, it becomes possible by performing processing for example; at 
intervals of 5 minutes to always offer the newest route situation anticipation. • . • f \ .- 

[0079] In the operation. gestalt of the above 1 st, the case where the route situation at the time of forward [ each ] . 
was predicted was explained. However, since .the passage duration of each link is usually a part unit in the case of this 
operation gestalt, prediction of the route situation in a part unit is needed. As this solution approach, two. kinds are 
possible. In X ** 30, one. uses the forecast aV the time of N as a forecast for, X at the time of N; and, in the case of 
X>=30, it is the approach of using the forecast at N+1 .00. Another is, the approach of in terp plating, the forecast at the 
time of N, and the forecast at N+ 1:00 by a certain approach as a forecast for X at the, time of N. For example, the 
value which divides proportionally the forecast at the time of N and the forecast at N+ 1:00 to 60~X:X is used:: 
[0080] In this invention, although prediction which compares with the pattern of the route situation of the past several 
hours the data of the route situation that the past was accumulated, extracts the pattern of the resemblance before 
this time of day, and is performed based on the route situation data .of ~th is extracted past is usually performed in a pin 
center.large, it can carry out jn each car.; 

[0081] From the pattern of the route situation of the past extracted as mentioned above in this invention to moreover 
current time For example, although the pass time in the every place point at the time of N, the pass time at N+ 1 :00 in 
the point to, which it .went previously, the pass time at N+ 1:00 in the r ppiht to which it went% can 
be added and the attainment prediction time of day of a specific point can also be taken put From the above- ; 
mentioned pattern. when predicting the pattern. of the delay situation of predetermined time of day from current time 
This pattern also compares the pattern of the delay situation of a route that this and the past were accumulated 
based on the pattern of the delay situation in a future event, and can predict the delay situation at the event of the 
point further based on the pattern extracted newly. 

[008Z] .... ' . . ■': v,'. . ".. f ' : . . /; •■'f'f.Vf, . : ; 

[Effect of the Invention] As explained aboye, in this invention, the route situation of the other day similar to the last 
route situation is looked for, based on them, the route situation to several hour after can be predicted, dependability 
increases conventionally, and more suitable path advice etc. can be realized. 

[0083] moreover — since the route situation that come; out and that vehicle asks for the time of day which reaches 
an every place point and which will exist, and is. expected at ;>that time of day of that point is transmitted in case this 
prediction result is sent to the vehicle which passes through installations, such as an optical beacon, — the same 
amount of data as the former — hitting time — dependability ~ the shortest path planning which could predict highly 
and considered the forecast of the future [ the same Nabih equipment as the former ] can be performed. 
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ft^tltD B tDf- ^ lCO^T<7)Sg8|(i v IS] 5 lentil *J 

tmtrft. z.(oo^x\ isiiiAi' t a i t'j>?^B« i a?»6ti 

•So 05fl)t|^ Sggttfa/J^&SBtt* 1 999*3 
^ 1 BT'*?. 

[0 0 2 9] ZUZXTvyS 5Tli, SiSt^a'Jvi^:^ 
aro'JV^AO0)N+1^ N+2B$0?x'— 'S'^jia^Sfll 
SB4frS§s!*&A,T\ ^38ffilt LTthTjT^o 

[0 0 3 0] &3b\ 868tO?>*<i6^tCli v fe^J&^ffJ^pI 

tt$}izmfr*± : &<-?zz:tim£L^—®i?&2>o m 

8§SI= {(Y^M^DBN^BfCD^— St) - (y*ra^daN-2B$ 
CD9--Z)} 2 + 2 X {(Y^M^DBN-IBtCDx-^) - 

(y^ra^dBN-IBttD^—St)} 2+3X {(Y^M^DBNB? 
(Dt—Z) — (y*m^dBNB$<D7 i -'S')} 2 
^fe, ±IBiCtCj5lt5MW2Sffl<D^ytC, ^iClC,^ 



[003 1] Zm= I (Y^M^DBN^CDx— SO - (y 
*fm,SdBN-2B$CD-7 r -'S0 I + I (YipM^DBN-IBfOx- 
••$0 - (y^m^dBN-IBetDx— SO l+l (Y^M^DBN 
S5©f-^) - (y^m^dBNBftDx— SO I 

Tfc 3c 

[0 0 3 2] $fc?3!HI£LTld\ SES&tfStifil^Btf) 
ft^St.jfi^BONB^iN+IBScDM^S BONB§Ox— ? 

<ott— s» t m a ub^cd^- * tosa^-t+^icii, 

[0 0 3 3] Sfc±IBiiSS«5«SffigB4 tilSStfcflfBISI 

-So 

[0034] ±2E©m i nmewrits y a p <om 
aie*jw»©attStt3E**!i!ir afcttflD^-r s» <t lt, 

[0035] ±i^<ommt, m^m^m^ 6 jxnttii 

WKSIWHT 5^<OtoSF«9§lfP^T, IS] 8 Kjj* L 

[0 0 3 6] 7f'yyS1 1 TSH£Bf£iJ£N<hL/c&s 
Xfv^S 1 2T'tt> U>?MHCitE&r3'J;/?A1~An 
^S^-TSo BI2lcsrJ:dlc , J>^A04i«fft© 

~a5*s»rt*. 

[0037] 7>f77S1 3TB, JMS&ttjfllBllSBfr 
y >^A0~An0>Y*P1£DB<DN-2Bf, N-1B$ V NB$4>jI 

»4«>««il8S«;R^3lijaJOD±iB«SIStcS!*atro CO 

§fBSflfr6, 'J >"S>AO~AnCD£g|5<DB<DN-2B^ 

NBfw^-^^iiBifi^sie^at-o ^-ti^noao) 

iIK«>a^V1,V2, • • VmTS&foT. 
[0 0 3 8] ftlCX?'* 1 5THi. U<tV1<D5E»L U 

[0 0 3 9] CCT% U(fiP"5, Y^M^0BO5N-2B#, N-1 
Bf. NBfOx— S»)tVl(fip-6, ySpm£dBCDN-2B$, N-1 

[0 0 4 0] 8EJtt='J>?A0lcH'r3EJtt+'J>?A1(C 
MT5S§g«+ • • • +y>?A5U:|!8T£SgiSt 

6T*14, tm&m'bttin&BWJytHM) 

.•aii/ss u i tt oj 



[004 1] ifi*T* 'J V*A1~An*±K3£ftjS 

t *RT iEMfc*38 Prtli 09 

[0 0 4 2] $/c, U<tV1dDK|(DS§8l€, A0~AncT)&"J 
6l\ 0Ux.l£. y>*A0<E>S*:&2 v y ><S>A1~AncD» 
[0 0 4 3] »c» 3tA/££3&& LTtt, 

[0044] ±1331 1 (OmmWMTM. 'J >?A0<D<%& 

^iiKtt^^iBiJ-rsrca&^x— s* t lt, y >-?ao<d 

ti, y>^Aoo>^(Dii^>je^iaB^ffl-r5iifi!ifK 
[0045] mmt, mssmn^Mttzmn^iEm i 

[0 0 4 6] Xf'V7*S2 1~S2 3IJ, m7<DXxy 
1 ~S 3 t[5]£7:&2>e>?mW*:igV&TZ>o 7*t»j 
7*S2 4 7tt, Xxy:?S4<him£U:U<hV1CD8&g&. Ui 

[0047] ±xE<d^<»:idl;<s Jtss^gagpo^ 

— >tfH3T» jt^tt^IBttSP©^— 4 <7>i§^ 
^n^nOB^^-^lCOlNTWSggt^ El 5 IC^fil 

yn-Sdrtu sgst^st'jx^^B^^ttSo 

[0048] El 5 Oti^, g/JxSgJUli 2 5 TSggt^S'Jv 
iSSBIi, 1999ff3E1Bs ^lC'jN*^SE8tl*5 OT^" 
<7)Bti1999^3^2BTS55, ZLCOm^. MB<DitSg:|#>fl 

^mmzw-^Ltc^m ceii o) ^sijfit crai^-r 

[0 0 4 9] fcfcx C£0Ji^©cfc5tc, Sg86tcM*i^-5 

[0050] zwjioizm&viBOT— ?^ffifflr«. 

<hs :*:OJ:-535:«^Cp<'J-y hft^So 1999*f 

saicj:oT> u+mixmz±^ff^^T^rctr 

5c C(DJl-&, ±a><DHfigff$«Tliv 1999^3^1 B <DN 

[005 1] ±IBHfiS^«lTtis «iK«>^;UaJ6ie33 

i^t> it^^siigpicga^nTt^-r^TOBro^ 



=r- * ^SS&trttto y lc s SBWB T£ftli'¥ B ©s 
' S B 1$ B BMT'&ft li" B BI©^- £ <D^^K*3At; C <h <!: 

[0 0 5 2] $/cv ±sBtf>IU5i§mHslca>^Ts ilSgtfcfl 

ix?# gPTiiP^-t>-t^igtt5c: tic J: y v &u 

[0 0 5 3] tCSTs *fgB,giciJtNT:^tC. *^(c 
gP<!:LT. VD-ROM-V>CD-ROM^:i:'0D^Sa 
LTDVD-ROMm^. *3gB£c7)te<D§l«§fl$JtglC 

[0054] mi i tc^onsfemsg^m^-rc *I8 

[005 5] COWttf-: ^a^XxAlis VI 
CS§<IMl2i, D VD-ROMSSlSfy^gl 3i, 

mttm^mw 1 6,*:, ^jBiMma^gp i 7tfr6i$?, 

V I CSgfll 2 lis FM^S&S-^ce-Zl^&irfr 
E1 3 lis T^^UJISSitiia&i'ittlCs 

stDaat^iR^iR^enTt^ d v d-r o M^m^m 
ii^>'5'Zx7 , ^-bx^ ; eytt«fey48^n> vicss 

[0056] anwcffltaigM 5t*. sy^icoi^ 

Ts 3U£5*JJ!XKftl5n0rcB-3T« jlS^^^'J-r 
-5c CCT'lt *fcjM^«;«^«R^?nTl^l^^2 

? O t nTOY^M^ D B <DN+1 <fc U : N+2B#^iIffi^;« 

**»T*. C ©ilSglf #B^;DSP 1 5 icfclt^SiJlis 

[0057] mmmmmwrnsiL i 6 lis gpst& y » 

*<7>IJH£©B£S5tf#Ls illfttt3H»9ISl 5£>tb73£g 
lis jtSStt^jROgP 1 5 SU-'miSIIiJjiBSSiJ^jUgB 1 6 IC 
-> X 7=- L. (O 7* -f X ~7 \s << $1 S I C S ^ T o 

[0058] znmi&mfmzjsi^z. dvd-r omss 
sxy^Bi 3tcAnen^D vD-ROMtctti^trnT 

l^«aOMX9itt« fll*lis Sjfi»^F^cDiMK«>RT^ 



[0059] ilSgtfcft^ AOS 1 5 TCDmm^ D V D - R 
OMSIffiySIBI 3©D VD-ROMKtelftlt-ftTl^ 

[0 0 6 0] COllfiSffcfiglCfcs^Tlis WB*-fcry~> 

<Df^x7Kt:8^ Lfc y » &s&t%mmm? % z. t 
[006 1] ±iBia 1 1 ictv Lrdtafcrawriis mm<o 

[666 2] *ti*».acr**att lt. dvdic, § 
y ^^cdjS^cdsbcdx— tzfttoTzpttovic, fw] u 

cfc d &SWb*SiT B ©7 s - * £ * <fc 46T«SN«J-r 5 d t ft 

ttS'vh mm* tf& ? tz a lis ^-n-Ftitfjau* l rc 
<ts ^Bc^iti^^itTjggsicDits^^iis ±&(onm 

[0 0 6 3] Ltctf-oT. DVD frZm&tSi&mO&ZT 

- ^ ctjs^S'JMT'* s it y Tif * 3 <t ^ < ^ao 

[0 0 6 4] ^lCE{cftet7>llJSgmfillCO^TiK^-rSo 

JKDHS6mfi§li±SBm 1 ©naim^lc 3 oogilsfcgtc 

[0 0 6 5] slcT)SIJgm^c7)|8fiE^Ei 2tC^r, ZO) 
jt»5sfjfi^>«cD^jBiJ->XxA2 1 lis iMSS*e>«§<igP2 
2-1~22-nts 3 <ts itK«>« 

S«gP2 4 < ts i!K«>RIBtlgP 2 5ts atB4X3£T3HB 
2 6<ts ^aiMSIBttSP 2 8<ks UilB$SiJ^;Dg|529 
<ts ^iffliSe^fiEgP 3 0 <ts ilK^SfiglJ 2 7 - 1 ~ 
2 7-n t^efiESo 

[0066] ^ lyse^IBUgP 2 8 lis iI!S:K3Z*388P# 
§^fe^l!:ol^Ts ^BsJSiJJ.XP$S!*BtP^©itffi«>fl^^;iy 
LfcSem^— BSIK) letter *fc 46©^ fiJT'S So 

©^icK-rs^jBiJiiesiis E 6 ic^f ^iCT+SSrtS-n 

[0 0 6 7] SJji^iJ^;THJg|5 2 9lis =S>lKtf$BJS«gP 

ffi tr- a >-¥>®^ e- =i >© <k ) <oieBi§p/r£jija l 

/cStf> *y>^cD^/SlcSJil-rSB$$iJ^46*o IP 



• [0068] ^mtsm^m& 3 0 1*. siMsstf^itsfiai 

2 7 - 1 ~ 2 7 - n iZtt LTv ±fBIiJii($£iJ^;1g|5 2 9 

«B$gijic^* ns^tD y v^ojiss**;^ bbbb 
[0069] ^wism-sim 3 o ©sasti, bbbk3z 

>S<lg|I<D|fiB^P/i§lC?Tt\ £db 73 lift fSr SjISg** 

roo7 0] »MB*ay : p«a529-3L^TBMir*. 

BBB*.WM»29«: 7a ^5 l*V*M£te#* C <DSJ 
iiB$£iJ^;fl]g|3 2 9 IC&ttS »SAB«B 1 3 Kg-^T 

[00 7 1] P ti 'J > -7 A0±lC 

U Btf 8Btt3B£Bffi4>KBB)9rT£S C <D*&£P£ 

[0072] sibb&hfbb 2 9M\ b«hc» c©b# 

y >^A0(O«|jia(=*ftjjSP0) icBBTSSTaBBBB* 
*Br«. C<D?Bl*« BBPfr£Bj£POg? 
<7)8§B/y >?A0(OSgB*BBS'J7<& y ><7A0£>i§iS/?fB 

nswiic<ky?T3. c^ssnt, *Ajftp(K\cDnit7fliRnijtf 

[0 0 7 3] fclc. HSBU*B&2 9 «*fejjSPO*BjSi 
t?2>te<DV>9(Z.(Di&£. U>"7A1i:U V-7A2)tCO 
^O'J V7CT)t3— £<0tt£(*ft£P1£ifi£P2)|C 

£i£?~sBB«?&r3. caimi*. bapoichst 
&bb ( = m o +mo #f&<o& y > * (oaamsn 

j^fr&£lcnftfcilM^fl!)lJ&BBtf?£T*$ S «fc 3 
KfcSo 

[0 0 7 4] S^ife^SU^-r^iigi^^^aSJii 

[0075] stc. mmmm^m^^t. &m®mm& 
£s„ l*pu ££ic*e:«Btfaar£BB> *b* 

[0076] 3Wc. ^BBB^Bff 3 0 tCOl^TKBT 
So 73WtJRdJ<V3 Oli^n^ATH^nSo 5ft 
3iF*3<g£[2] i 4 (cS^TVWr «. 

[0 0 7 7] B#BB1ffB)^BcDKBBB(i& 



So SJil^iJ^jBiJSB 2 9 |& C V>m#m& VyfAOK. 
^*<DT\ y >9 A 0 lCOl/»Ttt38K£B*Jfl!>BB«3E* 

Hi73-rSo yv^Ai, y >^a2(co^ti*, b#*SjS[pi 

&icm b#bbt s t *b znzmmom&viviz ta tj 
■TSo 

[0078] ^mmm-sm® z oomwit. &iisgti$g 

5 »BBTfT3 C fcfc <fc y » JgKaSrtDilSStt)^ 

[0079] ±$zm 1 ©HBmftgicfci^Tii. &ieb$© 

j^fig©^, *y >?<Dm&mmv%mir&^ tomtit? 

(DM&lj&t LTlt. 2ffl^5JtgT«So lOli, N 
B$X»<D^;liKI<tLT. X<30<7>%&«\ NBfaj^jBlKI^ 

&So t^lOti, NB^X^CD^iKit LTx NP#<D? 
jWBt N + 1 «<D^3IHi«B6*»O^S6Z»B(Br S3?a 
T^So BAtf. NftflDMtti N + 1 P$<D?Bffi« 6 

o-x : xtt«»rsB*ffiBr*. 

[0 0 8 0] *fimc3S^Ts B^OBBdrn^BBM 
B^BJMBOBB0>y - VSttttl LZ.<Dtam&Xtci& 

[008 1] *BIW"Ptt» ±IB0<fe5tcLT»aj 

?tlfciil3fe<DjI!S«>«(D/ - ><D9*fr 6 B££i!k ff 

+ 1 B(OBBBn«:^«BiL7lfSlAjj|0!>9J]i?BBB 
)9fBBBO%B^O / B Lfc 6. C o>i 

»ja©BI«3itW 5 £ -5 S Z. 
[0 0 8 2] 

[BBOSMI] JX±KB Lfccfe -5 IC3^BB(Z£^7». 

i±««^S5«fc y b* y » * y Bttttg&x ab^bb*?? 

So 

[0 0 8 3] $fc» C«[)?BBB«3Ktf-3>B(0KB 
^^iiiS-rs^lcJISSRR. *<OB^**ft^ilcSJB-rs 

BBtt3E*B«r*©?. aattBi:f-*iT, bb 




■ [01] *&mc£Zm&&&mfl<D : ?m^X ; rl±<DWZ 

1 (ommnmomi^m. 

0. 

95 tc IS11 * tl 5 7 s — * CD#J 0» 
[0 5 ] ±iB§&fcff2*ilT;$;g**>flc9ifii,v - 

■r *«^iJiB^r * rc»a 
[ia 6 1 ±E*«»B«T , 3$»tt3z©7 r -* o«*sr 

0 O 

[07] *^lcfcUT^j§^0jfitv\^->^ttUi 

-r^te^iRB^-r^/cttoa 



[09] *iiB^(Dftero*)i6»«nc*ji^T. ^jw*e>«©)fi 

[010] ±IBII]^?f?8lT : ;S;w«>«0x r -'$'©#iJ^^'r 

0o 

[01 1] *^lcJ;5-iIK3?ii«>«0^i9Ji/7.7 1 A(D 
ftt£DH»(g^fli<D*l|/«^^-r0o 
[012] *^icj:§iiiKXiitt>fl^) : ?;TliJ->X7 1 A(3[) 

[0 1 3 ] 0 1 2 ommmmz\ wrnvsm^m® 29? 
[014] 01 2<DmmmmT\ ^msgm-gatM 3 0 t* 

CO SQSrtS^ittB^r 5 fc4£)CO0„ 
[^COlftB^] 

1 • • • ilK^iiWaecO^jliJv/XT 1 ^, 2-1~2-n 

• • • >isg«>ji!ro# 3 • • • JgBtt32ffi£& 4 • 

• • m&m%wm&. 5 • • • itssttstisnau 6 • • 

• ilSgtfcfl^jBllglJ. 7 - 1 ~ 7 - n • • . JISS«>«Jil« 



[01 ] 



[02] 



2-1 

2f= 



2-n 
^ 



aotts 



7-1 



7-n 
^1 



8 




8 





[0 6] 



[E3] 





1999/3/1 


1999/30 


1999/3/3 


1999/3/4 


OH 


15 


13 


15 


15 


in 


15 


15 


15 


15 












N-2f$ 


15 


13 


ts 


15 




IS 


25 


40 


13 




25 


30 


30 


13 




25 


30 


30 


15 




30 


40 


30 


13 


N+3* 


30 


35 


50 


20 






















23* 


15 


15 


15 


15 



[01 0] 





2000/3/1 


N + 1W 


27.5 


N + 2B* 


35 



[04] 



12 



[05] 





20000/1 




1999/3/1 


1999/3/2 


1999/3/3 


1999/3/4 


n-2h 


13 


S* 


25 


30 


425 


125 




20 




NBt 


23 



[011] 



,14 



vacs 










east) 



15 





2000/3/1 


N+m 


25 


N+209 


30 



16 



DVD-ROM 

»wmm 

— <T~ 

13 



17 



[IS 7] 



S1 



<BB«>> 



AOCON-2. N-1» N 



I 



IMBSWiRSSgl^tfSAOCD 



I 



I 



N + 2 BiflD A OCOt—Z S JS 



<5z> 



S1 i 



S12 



<Baa&> 

IT 



'J>^AOlC£ffir-6'J><7A1 



S13 



I 



AO~AnODN-2, N-1* 



S14 



i 



i§»K3aR«Si#SAO 
An<D£SkDB<DN-2, 
N-1, NttO^-^flfiaa* 



I 



SI 5*4 S13-CsSii^r-r— $£S14 



S16~f 



± 



B0tt#S>Nc:E:3B<DN+1 s 
N + 2ffS<DAO<D5=-5'SJg 

tb;ti 



m9] 



1 i N^m&mm 



T ON-2, N— 1 » NBfKD 
7 — ■5'8SBii^ 



I 



SSBttiR W*S«# B AO© 



I 



I 



oor^ Btf>B$SjN + U 



T 



[eii 2] mi 3] [mi 4] 




CVJ 



V, (51) Int. CI. 7 g&8'Jia*l Fl r-73-K ( 

» G 0 9 B 29/00 G 0 9 B 29/00 A 

29/10 29/10 A 

F 2C032 HB02 HB23 HB24 HD16 HD23 

HD26 

2F029 AA02 AB07 AB13 AC02 AC08 

AC09 AC 14 AC19 AC20 

5H180 AA01 BB02 BB04.BB13 CC12 

DD02 DD03 DD04 EE02 EE18 

FF05 FF12 FF13 FF22 FF27 

FF40 



